[Abstract] Plant transformation has become an important technology for the large-scale production of a number of goods, ranging from vaccines and pharmaceutical products to biofuel. A plant that is frequently used for this purpose is Nicotiana tabacum due to several advantages: it can be easily regenerated, its genome is completely sequenced and genetic transformation is straightforward. We describe here the most common method for tobacco genetic transformation, which involves Agrobacterium tumefaciens. Many plasmid vectors are compatible with this bacterium, allowing the transformation of a wide range of plant species, as well as the insertion of more than two genes of interest in the plant genome. Furthermore, the capability to transfer a single copy DNA fragment to its host reduces the probability to switch off the gene or genes of interest. Here, we present a simple and reliable methodology to transform tobacco leaf explants using Agrobacterium tumefaciens to insert two genes of interest. (Yao et al., 2015) . After the first plant transformation reports (Fraley et al., 1983; Herrera-Estrella et al., 1983) , protocols have not changed a lot using Agrobacteria as a method for this purpose; nevertheless, other methods have been developed to enhance transformation efficiency, such as biolistics. Currently, tobacco is among the most important plant platforms for protein expression; its cells, as other eukaryotic cells, can perform post-translational modifications to the proteins of interest and tobacco plants can be easily regenerated by organogenesis or embryogenesis; additionally, its genome is completely sequenced. Current protocols allow for the insertion of multiple transgenes, requiring only one selectable marker (Wang, 2015) . Our protocol is based on Curtis et al. (1995) and involves co-cultivation Agrobacterium-Nicotiana tabacum, like another protocol with algae (Pratheesh et al., 2014) or fungi. We were able to transform Nicotiana tabacum with a binary plasmid that contained two expression cassettes for the simultaneous expression of two viral antigens and confirmed that both genes were expressed by RT-PCR analysis in transformed plants.
30. Benzyl aminopurine (BAP) stock (1 mg/ml) (see Recipes) 31. Acetosyringone 100 mM (see Recipes) 32. MS basal medium (see Recipes) 33. MS co-cultivation medium (see Recipes) 34. MS selection medium (see Recipes) 35. MS rooting medium (see Recipes)
Copyright © 2019 The Authors; exclusive licensee Bio-protocol LLC. Only three to four shoots should be placed per vessel as shown in Figure 3 ; plantlets will need enough space and nutrients to grow. 
